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TITLE: The Dynamics of the Heating of a Metal’ in the Presence 
of Internal Transformations‘ 


PERIODICAL: Fizika metallov i metallovedeniye, LY59, 
pp 53-65 (USSR) 


ABSTRACT: Internal transformation processes in metallic alloys are 
usually accompanied by thermal effects such as the 
absorption or Liberation of latent heat of transformation. 
In normal calculations of heating of steels, the thermal 
effects associated with transformations are usually 
allowed for by taking the average specific heat of the 
heated body. In reality, tue internal transformations 
do not take place simultaneously throughout the body but 
gradually, depending on the time at which a given Layer 
reaches the transformation temperature, For this reason 
the calculated temperature differences may difter by a 
factor of 1,5-2 from the true temperature difference, 

The present paper is concerned with the heating of bodies 
of different form in the presence of internal transforma- 


tions, The special cases considered are: 1) plate, ye 
2) cylinder, 3) sphere, %) semi-infinite body. 
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The heating process can be divided into two periods, nanely, 
inertial and regular, During the inertial period the 
thickness of a heated layer continuously changes as the 
heat is introduced into it during the heating process. 
During the regular period the entire body takes part in 

the heating process and the thickness of a heated layer 
remains constant. If the heat flow at the surface is 
given, the problem for the regular period may be solved 

by assuming that the rate of heating at different points 

of a heated layer is the same and equal to the average 


rate of heating of the body as a whole, In this case 


the rate of change of temperature of the body may be 
directly connected with the amount of neat reaching its 
surface, This simplification is equivalent to the 
assumption of the presence in the heated Layer of an 
instantaneous regular regime during which the rate of 
change of temperature at different points in the layer is 
the same, The inertial period may than be looked upon as 
an ageregate of regular states differing from each other 
only by having different layer thicknesses, This metho 
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is called "the instantaneous regular regime method". The 
internal transtormation process os preceded by heating up 
to the point where the surface of the body reaches the 
transformation temperature, After this point the amount 
of heat reaching the surface will also be consumed in 

the transformation process which is accompanied by heat 
absorption, In this way the situation illustrated in 

Fig 2 will occur, Fig 2 shows a 3-layered body consisting 
of a layer in which the transformation has been completed, 
a second elementary layer in which the transformation is 
taking place and a third layer in which the transformation 
has not taken place, The problem may, therefore, be 
formulated as follows: the differential eyuation for heat 
transfer in the body may be written in the form given by 
Eq (1), where t(x,r) is the temperature at the point x 
and time tT, a = A/C , where C 1s the specific heat and 
X is the thermal conductivity, y ts the specific gravity, 
\) is a geometrical factor which tor a plate is equal to 


-1/2, for a cylinder it 1s equal to zero and for a sphere 
to 1/2, The initial conditions are as rollows: for a | 
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regular regime in which the heating ts due toa constant 
heat input. the temperature distribution in a plate 
cylinder or sphere at the point where the surface 
temperature is equal to the transtormatton remperature 15 


given by Eq (2), where t Is the transformation 
lp 
“A 
j 


temperature, r is the radius of the body, 2s t is the 
temperature difference given by Eq (3) ane dy is the 
specific heat flow at the surface of | he body (i.e. the 
amount of heat passing per untt area per unit Cemperature 
difterence) The boundary conditions are given by Eq (t) 


(at the heated surface of the body) Eq (5) (act the 
depth s equal to the thickness of the first Layer in 
which tranustormation tas taken place) and Eu to) (at the 


depth os + ds which 1s equal to the telal thickness of 


the first and second layers) Puttine wOx i): ti, ter 
the second tayer one obtarns Eq (7). where : Ls Phe 
latent heat of transformation A solution of the 
differential equation (1) subygect to tae boundary 
Card 1/5 conditions, gives the dependence of tine speed oY propagation 
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of the transformation across the body and alsa the 
temperature distribution as a funetion of time This 
programme 1s carried out for several special cases. in 
particular: 1) i const, 2) i const (where a 2S 
the temperature of the surrounding inert a tara ) The resuits 
obtained are presented graphreally im oo ftryures 
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in the Thecry end Practice of Oren 
1961. 439 p. (Series: rudy Mezhvuzaveko 
2,150 copier printed. 


Sponsoring Agency: Ninisterstvo vysshego i srednego spetetal ogo obrazgmini ys 
RSFSR. Moskovokly {notitut stalt imeni I. WV, Stalina. 

Doctor of Technical Sciences, Vv, V. Kondaker, 
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Professor, Doctor of Fechnical Bciences, 
Doctor of Technical Sciences; Bas: Te. A. 
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Eds.: M. A. Glinkov, Professor, 
Professor, Doctor of Technical S 
Technical Sciences, G. li, Oya, 
and V. I. favoysnly, Professor, 
Borso; Bd. of Publishing House: 


This collection of articles is intended for members of ucientific 
¢ schools of higher education, angineess 


PURPOSS: 
and physical chemistry, and students 


{notitutions, faculty members oO 
concerned with metallurgical processes 


specializing in these fields. 
Cord 1/14 


ie F till 
UU = 


am 


New [Develoyrnntea] in the Theory (Cont.) sav /5556 


COVERAGE: The collection contains papers reviewing the development of cpen- 
hearth steelmaking theory and practice. The papers, written ty starr 
ronbers of schcols of higher education, ectentifie research institutes, 
and main lnbtoratories of mtallurgical plants, were presented and diecasaed 
at the Sciertifie Conference of Schools of Higher Education, The folwwirg 
topics are considered: the kiretics and mchanio:s of carbon oxidation; tre 
process of slag formation in open-kesrth furnaces using in vhe charge either 
ore-lirce triquets or composite flux {the product of calcining the rixtur: of 
lime with beaxite); the behavior of hydrogen in the opzn-hearth bath; rebel 
desulfurization processes; the centrol of the opea-hearth tazrcal melting 
regim: end ite artomation; keat-engineering problezs in lamze-capaeity 
furmes:3; aerodynemic properties of fuel gases ard their flow in the furnste 
cozbustion chanber; and the inproverent of high-alloy steel quality through 
the utilization of vacuun and natural gases. The following pericns tcoK 
part in the discussion of the papers at the Conference: S,I, Filizpov, 

V.A, Kudrin, M.A. Glinkov, A,P. Nan, V.I. Yavoysxly, G.N. Oyks and Ye, 

V, Cheliohchey (Moscow Steel Institute); Ye. A. Kazachkov ana 4, S, 
Yharitonov (Zhdanov Metallurgical Inotitute); N.S, Mikhsylete(Izatitute of 
Chemical Metallurgy of the Siberian Branch of the Academy of Sclences USSR) >; 
A.I, Stroganov and D, Ya, Povolotskty (Chelyabinsk Polytechnic Institute); 
P.V. Umrikhin .Ural Polytechnic Institute); I.I. Fomin (the Moscow "Serp 4 
molot" Metallurgical Plant); V.A. Fukley (Central Asian Folytectinic Institute} 
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TITLE: A new finite integral transformation for the problem 
of heat and mass transfer 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya 
metallurgiya, no.1, 1963, 167-173 


TEXT: The paper is a continuation of previous work (Metallurgiya, 
no.3, 1958). It deals with the operational solution of the 
differential equation governing heat and mass transfer, The 
transformation is stated in a form containing a kernel which 
depends on cylindrical functions; equations for the coefficients 
in the series for the kernel, and recurrence relations are 
established. The transformation is used to obtain the 
temporature distribution in a plate, a hollow cylinder anda 
hollow sphere, The solutions are in the form of infinite series, 
the terms of which contain the roots of transcendental equations, 
The basic advantage of the present method ovor the Laplace 
transformation is the simplicity of the inversion formulas. 
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TITLE: \ recording instrument with a luminescent Memery 


SOURCE; Akademiya nauk SSSR. Institut fiziki <emli. Trudy, mo. 15 (Leo). 
Moscow, 1901, Seysmicheskiye pribory, 57-03 


TEXT: The authors describe a seismic recorder with a luminescent memory, in whicn 
light beams from [§ -I1I (CB-ITI) mipror gelvanometers installed in a standard 
H -700 (NOG -14M) (x-700 [poB- LM) oscillograph are reflected on to moving 
paper tape coated with a luminophor. Normally, the recording on the excited Luni- 
nophor persists for a certain time and then fades away without a tree; however, 
if the deviation of the light beam exceeds a certain level due to seisiiic activity, 
then a photorelay actuates an electromagnet which presses 4 photographic cape 
against the tape coated with the luminopher and thus produces a contact print of 
the recording. The duration of the memory, which is determined by the time taken 
ording to reach the point of contact with the photographic tape, 
Li} che cdventages of 


by the actual ree 
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can be varied Prom j minute toe «= sees. 
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A recording instrument ..... 


recorders with magnetic and electrostatic memories described by 1.N. Vetchinkin 

and V.B. Preobrazhenskiy, and Ye.S. Borisevich, I.1. Thilevich et. il. on pp 3-- 

56 and 44-51 of the above source, and yet is simpler in design and easier to 

attend, The frequency range of the recorded vibrations is up to ~.5 cps at an 
amplitude of 10 mm. The luminophor-coated tape is Lle nm wide and Joe mm iene x 


we 


The width of the photographic tape is 1-0 mm and its lengta i. m. The speeds OL 
the lumine: "| and photographic -«pes are 30, 120, and 350 m/min. .m annun- 
ciator clown 1s used for the time nurkings. The luminaire of the galvanometers 
has a type CU -7¢ (STs-76) lamp (7v, 0.5 a). The oscillograph and the recorder 
are fed by a set of -7 v storage-batteries or a.c. network current and consume 

not more than +a The outer dimensions of the recorder are 30 x OU x 50 fue 
and its weight 17.6 kgf. The electrical circuit of the recerder consists basi- 
cally of an automatic photoelectronic device and a solenerd for actuating the 
photographic-tape-transport meamenism. fhe No. 7S cine-sulrice lunznepkhor devel- 
oped by the chemical industry anu eho Lenineradsaay postiren soir ah ines hamid 
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Moscow, J8ul, sevsmtvieshive priugsey. vo. 
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TEXT: The authors describe che N@EPMR-Z veseah-1) seismic per receraer 
ducing a continuous visible recording of seismic oscillations. The recordin: 
made on an endless paper tape by means of three excheazeabie gatvanometers,e tort 
with ink pers or heated pens. In the fetter case, & tage with a loweueitin: 
coating is used. Both the paper tare end the pen-recording se tvanonebers tree 
simultaneously, thus producing 2 Feiircat-time iscorgias. The cecarder com res 


seismic vibrations with a frejuency ef up te thet oa double angbitude ob ure ty 
0mm. The recording is made bert cm tre che the Ph ehnes. OF bie mecotat 
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Moscow, loc sevsrichesaive pribery, 


TEXT: The authors describe a four-channel pen recorder for 
diately visible recordings of rrocegyses which can be converted ante 
lations of electric current or voltege. The recordings are made 
of four exchangeable magnetoelectric pen-recording galvinometears 
in a single unit with a permanent marnet. The recorder can be 
ink recording on chart paper or for recording by a heated pan 
per witn a low-moltine coating. The recordings are mate 

120-mm wide, 12 m lone paver tare. The use of falvanome 
characteristics and the wiae ranye cf aveliatle 

64 mm/sec) permit recording vibrations cf up to 

ported bv a MA-3c0 (Ma-40) 5 Th : 
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TEXT: The authors deseribe two types of pen-recoraing saivanometess: thy my 
(GPch) valvanometer for ink recording on a paper vepe. ame theo PAT oad 
ealvanometer for recording by means of a berted oeh on Bpewl Soo bed wiih ooh 
-elting subscunce. Both galvanometers were developed ©. one Imscituc iisis. 
\ SSSR (Inscitute of Physics of the carth, .§ UsarG ana are wsed in seishes in: 
strumentyesor producing directly visible recordings. > segeards design they ise 
similar uw ue [TB (GB) wirre -_galvanoweters B verter’ s moter sea er 6-77 
and 78-$0 of the above source |, fhe Ghch velvanomecer employs a now nethe. 
feeding ink to the pen. The ink is fed through the hellow upper tos: wis Dan 
breee connected with the pen by means ef @ tlexible vinyl chlerid ; Th 


itself is a thin glass capillary tube ore ef whose ends. beet” vi ae 
method vastly improves che nererevers Se cr tye se bets ee 
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AUTHORS Berisevich, Ye S$. Gol'dfarb, M. L. and Mosyagin, M.S. 


1007. £207 


TITLE Recording device with a luminescent memory 


PERIODICAL Referatiwayy zhurnal, otdelnyy vypusk 32. ivmeritelnaya teMhma. no $3. 1962, 7, 
abstract 32.13.53 (Tr. In-ta fiz. Zemli, AS USSR, no. 19 (186), 1961, 87-63) 


TEXT «In the device described. random phenomena (e.g. earthquitkes) are recorded: by means of a light 
beam reflected from the mirrors of several PB-1HE (GB-I11) galvanometers mounted on a standard H-700 
(N-700) (HOB-14M (POB-L4IM)] oscillograph, the reflected hight beam is projected vato an endless paper 
tape, HQ mm wide and 1200 mm long. coated with a phosphorescent layer The tape clesely ens clops part 
of the uniformly-rotating memory drum. Because of afterglow of the phosphorescent layer, the records 
are stored for a certain ime interval but fade out after one complete rotation of the drum. Such 
an operating sequence ensures continuous recording, (pon any deviation of the light beam eweeding the 
noise level, the photoelectric relay of the unit is switched on and operates an electromagnet which presses 
the rotating photographic tape onto the phosphorescent layer. The contact 1s interrupted atter recording 
and the photographic tape ceases to rotate. Such an arrangement permits several earthquakes to be recorded 


on a single photographic tape The ume interval fram the moment when the phosphorescent tape starts to 
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rotate until it contacts the electromagnet 1s the storage time of the umit and vanes from 4Hsecte | min The 


wiring diagram of the unit is outhned, and itis shown that the rapid decay of the afterglow brightness of ail ¥ 
the phosphors tested permits attainment of good records on the photographic tape at light beam speed 
varying from 02 to 03 mysee. The unit ensures recording ef phenomena of a frequensy up fe S eps 
On paper with a sensitivity of 700 C. The width of the recording line is up to [mm the speed ef the photogra: 


phic tape 1s 480 mm;min The necessity to devise special types of phosphors ts pointed cut. There are 4 


figures and $ references. 
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' 1625, INTEROCEPTIVE INFLUENCE OF THE GALLBLADDER ON THE EXTERNAL 
: SECRETION OF THE PANCEEAS (Russian text) - Goldfarb N.L,. Inst, of 
Physiol. of the Belorussian Acad, of Scis, Minsk “-"TRUD INST. FIZIOL. 
BELORUSSK. AKAD. NAUK 1956, 1 (56-64) Tables 4 Illus, 4 
Dogs with gallbladder fistulae and 2xteriorized drainage of the pancreas were used 
for chronic experiments. Pancreatic juice was collected every 15 min. and pro- 
teolytic and lipolytic enzymes were assayed, Interoceptive stimulation was efiected 
by gallbladder distension, or alternatively by evacuating it. The results obtained 
show that stimulation of the interoceptors of the gallbladder by distending it causes 
an inhibition of the pancreatic secretion that is proportional to the degree of dis- 
tension. Sometimes inhibition is followed by a stimulation of the pancreatic secre- 
tion, Stimulation of the gallblaader interoceptors by emptying causes an increase in 
both spontaneous and alimentary secretion, Both types of interoceptive influence of 
the gallbladder cause a prolonged change in the external secretion of the pancreas. 
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